The purpose of this paper is to investigate causal relations between the insurance market development and economic growth in ten transition European Union member countries in the period between 1993 and 2013. The analysis is conduced with the use of bootstrap panel causality approach proposed by Kónya (2006), which allows for simultaneous inclusion of both cross-sectional dependence and country-specific heterogeneity. Various types of dependencies between economic growth and the insurance market development (both in terms of the global insurance market and in the division into life insurance and non-life insurance) are identified in the study, and these findings confirm the results obtained in the majority of other papers, which report differences in the role of insurance and benefits various economies derive from the insurance market.
Introduction
In recent years extensive discussions on the relations between the development of the insurance market and economic growth can be found in subject literature. It is generally concluded that the significance of the role the insurance market plays in economic growth is difficult to evaluate. The authors usually model their studies on relations between the development of the financial sector and economic growth, as a starting point assuming the following relations between the development of the insurance market and economic growth, developed by Patrick (1966) : the insurance market adjusts to the actual demand of its services (the demand following hypothesis), the development of the insurance market leads to economic growth and precedes the demand for its services (the supply leading hypothesis), a bi-directional relation exists (the feedback hypotheses), and there is no causality (the neutrality hypotheses).
In case of the demand following hypothesis, it is assumed that the insurance market does not develop due to the lack of demand for its services. The increase of real income increases the demand of investors and savers for insurance services and their adequate quality, which leads to opening modern insurance institutions and the development of the market. In case of the supply leading hypothesis, it is assumed that the insurance market plays at least two important roles in stimulating economic growth. By reducing uncertainty and the impact of large losses, the sector can encourage new investments, innovation, and competition. As financial intermediaries with long investment horizons, insurance companies can contribute to the provision of long-term instruments to finance corporate investment and housing (Feyen et al., 2011; Hou et al., 2011) .
In order to determine which of the above relations is the dominating one, several empirical studies have been undertaken. However, no consensus has been reached with reference to the impact of the insurance market development and economic growth.
Depending on a country and methodology, some studies find that insurance has a positive impact on economic growth, while others show that insurance has no significant positive effects on economic growth (see the literature review in Table 1 ). A possible explanation for these contradictory results can be connected with the fact that the impact of insurance on economic growth in various countries depends on specific factors characteristic for these countries, cultural traditions of their economies, their legal and regulatory systems and a relative share of the remaining intermediaries in the process of capital accumulation 1 .
The aim of the paper is to analyse Granger causality between the development of the insurance market and economic growth in ten transition European Union member countries: Bulgaria, the Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Romania, the Slovak Republic, and Slovenia. Due to their similar historical background, their insurance markets underwent a dynamic development after 1990, which can be observed in the values of the main measures of the insurance market development in the period between 1993 and 2013, i.e. gross written premiums and insurance density and penetration (cf. Figures 1-3 ). 1 Such conclusions can be found in several papers, e.g. Ward and Zurbruegg (2000) . It should be noted that the same group of countries i.e. ten transition European member countries are also analysed by Ćurak et al. (2009) . To examine whether the development of life and non-life insurance market contributes to economic growth in the period between 1992 to 2007, they use the fixed-effects panel model and apply two-stage least squares (2SLS) estimators. The results obtained in their study indicate that the development of the insurance market positively and significantly promotes economic growth. A drawback of the approach applied by Ćurak et al. (2009) seems to be connected with neglecting crosssectional dependence and the assumption of homogeneity of relations in all countries. The method adopted in our study, i.e. a bootstrap panel causality approach proposed by Kónya (2006) , allows for simultaneous inclusion of both cross-sectional dependence and countryspecific heterogeneity, which, in our opinion, yields a more accurate picture of mutual relations between the insurance market development and economic growth.
The paper is organised as follows. In the next section we briefly review the literature on relations between the insurance market development and economic growth. Section 3 presents the methodology. Section 4 demonstrates data and discusses the empirical results.
The final section summarizes our findings on the relations between the insurance market development and economic growth in selected Central European countries.
Literature review
The papers in which the development of the insurance market and its relations with the real economy are investigated empirically can be divided into three main areas:  the ones which identify various factors and their impact on the demand for insurance (their literature review can be found in e.g. Ferry (1977) , Zeits (2003) , Hussels et al. (2005) );  the ones which analyse the impact of economy on the development of the insurance market (their literature review can be found in Outreville (2012) );  the ones which study causal relations between the development of the insurance market and economic growth.
Our paper focuses on literature from the last group. It should be remembered that scientific analysis of causal relations between the development of the insurance market and economic growth is a relatively recent phenomenon. Generally, papers from this area verify four hypotheses mentioned in the introduction: demand-following, supply-leading, feedback and neutrality. Ward and Zurbruegg's (2000) paper is considered the first paper in this area; its authors analyse potential short-and long-term causal relations between the development of the insurance market and economic growth in nine OECD member countries. The aim of their paper is to investigate whether the development of the insurance market contributes to economic growth (supply leading relationship) or whether the development of this market follows economic growth (demand following relationship). The results are not conclusive:
Granger causality test reveal that only in Canada and Japan the insurance market Granger causes economic growth, a bi-directional relation is found in Italy, while in the remaining countries, including Great Britain, the USA, Austria and Switzerland no long-term relations are found. The authors conclude that the impact of the insurance market on economy differs in various countries due to idiosyncratic factors specific to a given country, such as its cultural tradition of economy or the development of its legal system.
The examples of other important papers from this area are given in Table 1 .
Generally, empirical studies are based on panel data for developing and developed countries, while single countries are rarely analysed. The results obtained are not conclusive, although most studies provide evidence for the supply leading relationships. Their authors also emphasise a significant difference in the results obtained for life insurance and non-life insurance with regard to their impact on economic growth and the directions of causal relations. 
Methodology
As mentioned in the introduction, a suitable method of inference about causality when working with panel data has to include both slope heterogeneity and cross-sectional dependence. Hurlin (2008) (Pesaran, 2006) . The alternative methodology proposed by Kónya (2006) includes both slope heterogeneity and cross-sectional dependence. Kónya's (2006) procedure allows for the identification of specific countries in which Granger causal relationship occurs. His bootstrap panel causality approach has three relevant advantages. Firstly, the approach is carried out under the structure of seemingly unrelated regression (SUR), which, as demonstrated by Zellner (1962) , is more efficient than the OLS if cross-sections are subject to dependence. Secondly, the test for the direction of causality is based on the Wald tests with country-specific bootstrap critical values. That is why it does not impose a joint hypothesis across all members of the panel and specific countries in which a Granger causal relationship can be identified. Thirdly, the procedure does not require any pretesting for panel unit roots or cointegration, which is important 'since the unit-root and cointegration tests in general suffer from low power' (Kónya, 2006) . On the other hand, ignoring potential (common) stochastic trends results in a situation in which the results of the suggested procedure can be used only for the evaluation of short-term causality (one-periodahead forecast).
The approach proposed by Kónya (2006) is used in the analysis of relationships The tools used for bootstrap panel causality tests are presented below. Before Kónya's (2006) approach is briefly presented, we sketch the outline of tests for cross-sectional dependence. The choice of a suitable method allowing for the analysis of causality for panel data requires the assessment of cross-sectional dependence. Panel data models are more likely to exhibit cross-sectional dependence in the errors, which may arise due to the presence of common shocks and unobserved components. Cross section dependence can arise due to a variety of factors, such as omitted common factors, spatial spillover effects, unobserved common factors or general residual interdependence. One reason for this may be connected with the fact that during the last few decades we have faced a higher economic and financial integration of countries and financial entities, which induces strong interdependencies between cross sectional units. According to Breitung and Pesaran (2008) and Bai and Kao (2006) , the default assumption of independence between crosssections seems to be inadequate both in the cointegration analysis and causality analysis. If economic linkages between countries are relatively strong, cross-sectional dependence (for instance, causality between the insurance market development and economic growth) is likely to appear. Thus, incorrect cross-sectional independence assumptions may lead to erroneous causal inferences. Therefore, taking into account commonly observed cross-sectional dependencies in panel analysis for macroeconomic data, first of all, we decide to verify the hypothesis of the existence of cross-sectional dependence. To test for the presence of such cross-sectional dependence in our data, we apply cross section dependence tests developed by Pesaran (2004) , with the null hypothesis claiming no cross-sectional dependence. Kónya's (2006) panel causality approach models the data as a system of two sets of the following equations 2 : 
, and l is the number of lags in equations. The country-specific bootstrap 4 critical values are obtained as follows 5 :
[1] A system of equations (1) is estimated under the null hypothesis of non-causality running from the insurance market development to economic growth (i.e. imposing the 0 , , 1  l i  restriction for all i and l). The residuals: , and T * can be greater than T.
[3] The bootstrap sample of Y is generated under the assumption of no causality running from insurance market development to economic growth, that is:
[4] Substitute * Specifying the number of lags in all equations is a crucial step in Kónya's approach.
Following Kónya (2006) , we decide to allow for different lags in each system but not to allow for different lags across countries. Assuming that the number of lags ranges from 1 to 4, we estimate all equations and use the Akaike Information Criterion (AIC) to determine the optimal solution. The Akaike Information Criterion (AIC) is evaluated as:
where W stands for estimate residual covariance matrix, N is the number of equations, q is the number of coefficients per equation, and T is the sample size.
Data and empirical results
The analysis of causal relationships between the insurance market development and economic growth based on the annual panel data is conducted for the period between 1993 as an initial period of the analysis of causality between economic growth and insurance market development. Note: results obtained for not logarithmized variables
In the first step, the cross-sectional dependence (CD) tests developed by Pesaran (2004) are used to test for the presence of cross-sectional dependence in the panel of countries. Table 3 presents the results of the tests for specific variables and average correlation coefficients. The cross-sectional dependence statistics and associated p-values strongly reject the null of cross-section independence and indicate that cross-correlations are significant, which implies the existence of cross-sectional correlation among the countries in our sample. These findings show that a shock which occurs in one country will be transmitted to other countries. This serves as a proof that our choice of the estimation technique has been appropriate. Under the null hypothesis of cross-section independence CD ~ N(0,1). The Pesaran (2004) test is performed using the Stata "xtcd" command.
For each system of equations the number of lags is chosen according to the AIC criterion 8 . Additionally, specifications incorporating a deterministic trend are taken into account.
The results from the bootstrap 9 panel Granger causality analysis between life insurance density and economic growth and non-life insurance density and economic growth are reported in Table 4 and Table 5 respectively. Table 6 presents the results of the analysis of the relationships between total insurance density and economic growth. The results presented in Table 4 confirm the supply leading hypothesis for Romania (at the significance level 5%) and the Slovak Republic (at the significance level 1%). This means that insurance market development measured by life insurance density in these two countries could play an important role in their economic growth, both directly and indirectly in the production process as a complementary factor to education and capital. Consequently, we may conclude that domestic life premiums per capita is a limiting factor to economic growth and, hence, shocks to insurance market supply will have an impact on economic growth. The feedback hypothesis is confirmed only for Estonia. This means that domestic life premiums per capita which measure the development of the insurance market and economic growth are jointly determined and affected at the same time. The results support the neutrality hypothesis for other countries: Bulgaria, the Czech Republic, Hungary, Latvia, Lithuania, Poland, and Slovenia. The neutrality hypothesis states that the insurance market development measured by domestic life premiums per capita and economic growth are not sensitive to one another.
Therefore, any development of the life insurance market is expected to have a negligible effect on economic growth.
However, our analysis of causality between the insurance market development measured by domestic non-life premiums per capita and economic growth confirms the demand following hypothesis for Hungary, Poland, and Romania (see Table 5 ). This means that economic growth in these three countries could play an important role in the development of their insurance markets measured by non-life premiums per capita. The feedback hypothesis is confirmed for only one country, the Slovak Republic, which means that the development of its non-life insurance market and economic growth are mutually dependent there. The presence (at the significance level 0.05) of bi-directional causality between the development of the non-life insurance market and economic growth supports the feedback hypothesis, stating that the development of the non-life insurance market oriented toward improvements in non-life premium per capita may not have an adverse impact on economic growth. The neutrality hypothesis is confirmed for other transition European Union member countries: Bulgaria, the Czech Republic, Estonia, Latvia, Lithuania, and Slovenia.
However, Table 6 demonstrates the impact of the development of the total insurance market on economic growth only in Estonia and the Slovak Republic, which confirms the supply leading hypothesis for these countries. It also shows the impact of economic growth on the development of the total insurance market in only two countries: Bulgaria and Romania, which confirms the demand following hypothesis for these countries. The neutrality hypothesis is confirmed for other transition European Union member countries: the Czech Republic, Hungary, Latvia, Lithuania, Poland, and Slovenia. Thus, the development of the total insurance market measured by life and non-life premiums per capita and economic growth are not sensitive to one another.
Conclusions
The paper investigates causal relations between the development of the insurance market measured by insurance density and economic growth for ten transition European Union member countries: Bulgaria, the Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Romania, the Slovak Republic, and Slovenia. The global insurance market and life insurance and non-life insurance markets are studied in the paper. In order to avoid the problem of the influence of omitted variables bias, two variables, capital and education, are included in the model. Kónya's (2006) procedure used in the study allows for simultaneous examination of both cross-sectional dependence and country-specific heterogeneity.
In conclusion it should be stated that, although our study uses bootstrap panel causality approach proposed by Kónya (2006) , which allows for simultaneous inclusion of both cross-sectional dependence and country-specific heterogeneity, it identifies various types of dependencies between economic growth and the insurance market development (both in terms of the global insurance market and in the division into life insurance and non-life insurance). Our findings confirm the results reported by the majority of other studies from this area, which also find different roles of the insurance market and benefits it brings to economies of particular countries. However, the results obtained in our study are not consistent with the results obtained by Ćurak et al. (2009) conducted with the same group of countries, which claim that the development of the insurance market positively and significantly promotes economic growth. This difference might result from a different study period 2008-2013 and different methodologies used in both studies.
